Abstract. The present study was undertaken to compare the effects of 3,5,3'-triiodothyronine (T3) alone and T3 plus bovine thyrotrophin (bTSH) 
phosphate (cAMP) production in a mouse thyroid in vitro. Mice were given T3 (5 \g=m\g/ml) in drinking water for 4 days. The thyroid cAMP concentrations after an incubation with 10 mU/ml of TSH for 10 min were decreased by 50% in T3-treated mice as compared to the control. In the second experiment, mice were given T3 alone or T3 plus 0.5 mU of bTSH ip daily for 4 days. The combined treatment with T3 and TSH partially restored the reduction of cAMP response to TSH that was induced by T3 alone. In the third experiment, mice were given T3 alone for 7 days, or T3 for 7 days plus TSH for the last 3 days. The Shishiba et al. 1974 Shishiba et al. , 1975 , ornithine-decarboxylase activity (Friedman et al. 1979; Yu et al. 1976 ) and RNA synthesis (Pisarev et al. 1976 ), adenylate cyclase activity and cAMP formation (Friedman et al. 1977 (Friedman et al. , 1979 Gafni et al. 1975; Takasu et al. 1974; Yu et al. 1976 under a 95% 02-5% C02 atmosphere. They were then incubated in a fresh KRB buffer with 10 mM theophyllin and 10 mU/ml of TSH for 10 min at 37°C under 95% 02-5% C02. After incubation with TSH, the thyroid lobes were quickly weighed and homogenized in glass homogenizers, and the homogenates were then centri¬ fuged at 10000 g for 15 min at 4°C and the supernatant was evaporated in a water-bath at 50°C under a stream of N2 gas. The sediments were re-suspended with 500 µ of acetate buffer (pH 6.2). Aliquots of the buffer were used for determination of the cAMP concentrations by radio¬ immunoassay using commercial kits (Mitsuitoatsu Co., Tokyo, Japan).
In this in vitro incubation system, 10 mU/ml of TSH elicited a maximal cAMP response. (Gafni et al. 1975 ). Furthermore, the impaired thyroid ornithine-decarboxylase activity resulting from hypophysectomy was restored by treatment of TSH injected more than 2 days after the hypo¬ physectomy (Friedman et al. 1979 (Friedman et al. 1979; Gafni et al. 1975) ).
At present, the mechanism is unknown by which the responsiveness of a thyroid cAMP formation to TSH is impaired by the withdrawal of a tonic effect of endogenous TSH. It is possible that the loss of endogenous TSH may result in 1) a reduc¬ tion in TSH receptor, 2) interference in hormonereceptor interaction, 3) the impairment of adenyl¬ ate cvclase or 4) activation of phosphodiesterase.
The first possibility appears to be unlikely, since previous investigators (Witte et al. 1980) (1978) reported that adenylate cyclase activity in cultured porcine thyroid cells was decreased when cultured without TSH as compared to when cultured in 5-50 µ /ml of TSH.
In conclusion, the present study indicates 1) that the capacity of the thyroid cAMP to respond to TSH is regulated, at least in part, by a trophic effect of endogenous TSH and 2) that the im¬ paired capacity caused by a loss of tonic effect of endogenous TSH is reversible.
